The synthesis of eight imidazole-and pyrrole-containing polyamides contain an N-terminal pyrrole unit and C-terminal ß-alanine carboxylic acid moiety is described. These heterocyclic polyamides are important synthons for the preparation of sequence selective DNA binding agents.
Introduction
The aliphatic amino acid ß-alanine (β) has proved useful in the synthesis of extended minor groove-binding polyamide molecules. Synthetic derivatives of the naturally occurring polyamide distamycin containing the aromatic heterocycles pyrrole (Py) and/or imizadole (1m) form complexes in the minor groove of DNA.
1 ' 2 However, it has been shown that Py-Im containing polyamides are slightly more curved compared to the DNA helix. 3 " 5 Polyamides containing more than five heterocycles experience a large drop in binding affinity as the shape of the polyamide no longer fully complements the DNA helix due to over curvature. It has been demonstrated that the incorporation of the ß-alanine moiety into a polyamide relaxes the curvature of the molecule, allowing for the 6 8 synthesis of larger ligands that retain affinity for the DNA helix . "
Polyamides containing a ß-alanine carboxylic acid moiety at the C-terminus have the potential to be coupled to amine-containing intermediates. Therefore, C-terminal-ß-polyamides are useful synthons for the preparation of a range of different polyamide derivatives. 9 Moieties with specific functionalities, such as intercalators, can be coupled to these C-terminal-ß polyamides, or the group can be used as a spacer between other polyamides.
Consequently the availability of the C-terminal polyamides as intermediates will greatly aid in the future design of DNA binding agents. This paper describes the synthesis of eight C-terminal-ß-polyamides ( Figure- 
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Polyamides containing C-terminus ß-alanine-carboxylic acids as intermediates
Results and Discussion
The ethyl ester precursors (9-16) of all compounds described in this paper were synthesized, using Schotten- 
The starting materials were dissolved in MeOH and THF, aq. NaOH (0.1 M) was added and the solution heated at reflux. Each reaction was followed by TLC (80:20 %v/v CHC^/MeOH), and upon complete disappearance of the starting material, the non-aqueous solvents in the reaction solutions were removed by rotary evaporation. The remaining aqueous solutions were acidified with aq. HCl (6 Μ) to pH > 1. These conditions promoted the precipitation of the product from solution, and the resulting solids were filtered and dried under vacuum with P 2 0 5 to yield the acids in yields ranging from 39-84%.
Experimental
Compound 1 P-I-I-p-OEt (9) (0.330 g, 0.701 mmol) was heated at reflux for -1.5 h with MeOH (2 mL), THF (2 mL), aq. NaOH (0.1 M, 8 mL), and H 2 0 (2 mL). The solvents in the reaction mixture were removed and the resulting aqueous solution was acidified with aq. HCl (6 Μ). The resulting solid was filtered, washed with H 2 0, and dried in a vacuum oven for 24 h with P 2 0 5 to yield 1 as a yellow solid (120 mg, 39%), mp. decomposed at 250 °C: Rf: 0. 
